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I Synopsi s

This report presents basic riroraft data snd some of the basic por-
formance data which are surrently availuble (21 November 1958) for the F4H-1
aircraft. The data presented in this report supersedes that data presented in
references 1, 2, and 3. A brief description of the F,H-1 is also given,

Inocluded as basic aircraft data are the stability derivatives of the
F4H-1 in both wind axes and body axes and the airplane characteristics for both
the lateral and longitudinal modes, Also given are the performance functions of
the lateral and longitudinal variables as influonced by §,, S;, and &, .

The basic performance data contained in this report are presented in
the form of graphs, Some of the data presonted is not presented in the form as
originally received., Where this ocours, the method used to obtaln this data is
given.

I1 Degeriptiocn of the Fil-1

The FiH-1 1s a two-seat, high performance, all-weather fighter that ig ]
powered by two General Electric J-79-0E-2A (17K) turbo Jet engines with after-
burners., It is capable of attaining high supersonic speeds snd high altitudes,
The bagic armament conaists of four Sparrow III missiles. It is also capable of
carrying a variety of external stores, The F4iH-1l has thin, highly swept wings
of low aspect ratio, and thin swept tail surfaces.

IIT Regic Alroraft Data

The stability derivatives are obtained for six different flight condi-
tiona, They are for both maximum speed and oruise speed of the FiH-1 at alti-
tudes of 1,000 feet, 30,000 feet, and 50,000 feet. The velocitles and altitudes
used in obtaining the stability derivatives are indicated by cross marks on the
F4H-1 maximum velocity profile shown in figure 2 of Appendix III.

The wind axes stability derivatives are shown in Table II and Table III
for maxdmum and cruise velocity conditions respectively. The airplane character-
isticas for both the lateral and longitudinal stick-fixed modes are included in
theae tables, Table IV and Tadble V present the body axes stability derivatives
for maximum and oruise speeds respsctively. All the tables are contalned ina
Appendix I. There are several coefficients for whioch either the data available
are ingufficient, or no data are available at all, These coefficients will be
indicated in the table,

The pertinent angles of the F4H-1 are shown in figure l.

In Appendix I, the force and moment equations are given from which the
wind axes stability derivatives are derived., With each equaijon, a reference is
given to show where each stability coefficient is cbtained. The equations of
motion in wind and body axes form are presented. The appendix also includes the
atability derivatives.

Appendix 2 presents the performanig functions of the lateral and
longitudinal verisbles as influmced by &, O,, and §,. The method of obtaining
these performance functions is described.

4 CONFIDENTIAL
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IV DBaaie Performance Data

The airoraft performance data shown in this report are for the basic
F,H-1 sirplane carrying four Sparrow III missiles semi-submerged on the underside
of the fuselage. All performiance data at altitude are at combat gross weight
{60 percent of take-off fuel). Wherever the engine had any effect on the data,
the J=76-0B-2A(17K) engine is uasasd,

All performance data curves are presented ln Appendix III. Since some
of the data shown are not in the original form as received from the manufacturer,
the method used in obtaining this date is given,

é CONFIDENTIAL
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Appendix I lT

This appendix presents the F{H-1 basic airoraft date currently available
{21 November 1958)., It includes the force and moment equations from which the
wind axes atability derivatives are obtained., These are given in Table I, Also
given in the table is a reference as to where each coefficlent required by these
forces snd moment equations is obtained. The equations which are used to trans-
form the wind axvs stability derivatives into body axes atability derivatives are
not given in this report, but are found in reference 4, pages 88 and 89 of
Appendix II,

The equations of motion in both the wind axea and body axes forms are
inoluded. Tables II and III contain the wind axes stability derivatives for
maximum and crulse speeda of the F4{H~1 respectively., Tables IV and V give ‘the
body axes atability derivatives for the respective speed conditions previously

menticned,
Iable I
SALCULATION OF STABILITY DERIVATIVES (WIND AXES)
LATERAL ]
Coefficient |Force and Moment Equation Units Referencs for
F(H-1 Coefficient
_ lb,£t. /rad Ref, €, page 9.4
Cep Le = Ceq 59® Ref. 5, peges 10,10,11,12
C oy loga * Cogo 59 1b,ft./rad Ref. 5, pages 10,16, 17
v Cﬁél‘ LS" = C/&v's?b lb.ft./r&d Rﬁfe 5, pﬂgBB 15:19, 20
_ 1b.ft./rad Raf. 5, pages 11,7, 8, 9
C,,/g Na = Ch(fs sqb | Ref. 6: pages 10.3’ ’
Cny Ngo.= Chng, S9b 1b.ft,/red -
Ref, 5, page 11.15
Crgy | Mop=Crgps9b | 10eE0/red Rof. 6, pego 10,4
C = C s 1b, /rad Rof. 5, page 11.13
/I N/ Mhalihd e SO » Pago 2.1
Cysa Y6a = C)’;o\ 1 1b. /rad e
C);;,, yér - (y‘“ 39 1b. /rea ' Ref. 5, page 15,21
Cop le = Ca, sqb/2y 1b.ft.sec./rad |Ref. 6, page 9.1l
= r 1b.ft.sec,/rad Ref. 5 es 15,13, 14
Cl,. L, = Clr 5ib’/gv / » beg 2% ’ »
- C,,f, Ne = C,.P sczb_z/zv 1b,.ft, sec./rad Ret'. 5, pages 15.24, 25
Co, N, = C',,» sgb‘/'zv 1b,ft.sec./rad Ref. 5, pages 15,22
- i dese
Cyp Yp = Cl? ""tb/&v 1b, sec./rad Ref. 5, pages 15,26, 27
Cyp Yo = Cyo s9ks4y 1b,sec. /rad Ref. 5, page 15,23 !

7 CONFIDENTIAL




Table I (Contimed)
LONGITUDINAL -
Goefflclent| Force and Moment Equation Units Refarence for )
FiH~1 Coefficient
C Mx = Cmeg 547 1b.ft./rad Ref, 6, page 8,10
(mmw MIA, = CMIA. 9i€ lb.ft./rad Ref. 5’ p&ee 1594
m.‘¢ N—S: - Cmée-fiz lb.ft./rad Ref. 5’ me 9!24 .

Cm?, M‘Z, - ("V\ 5(LEgay lbnftnﬂeco/rﬂd Ref. _21 ML“,_,_,J

y ‘"""':a 1beIt.gen, /rad Rof. 5 e 15.8
CmDK M,‘( = Cmq-szc AV 7 ’ pag 5 ]
(_‘Lq Lo = Clo ©9¢ 1b,/rad Ref, 6, page 6,34

lbo/rad Ref. 6’ page 6.34 4
C"‘&e. Léc = CL&_ *1 Ref, 5, page 9.23
c, Ly = Ciy 39 1b./rad Ref. 5, page 15.6
CL L?’ = C‘-Z‘ 32 E/zv lb.sec./ra.d Ref. 5, page 15,10
A -
Cou Du =Cp., 5% 1b./rad Ref. 5, page 15,7
CDS: Déic- = CD&: =1 . 1b. /rad
Co, Py = Cp, 59 1b, /rad Ref. 5, page 15.3
For the F4l.1, the remaining parameters in the force and moment
equations of Table I are list.d below:

8 = ‘d.ng area = 530 3Q. It.

b ~ wing span = 3844 It.

G - mean asrodynamic chord = 16.05 ft.

W - combat weight = 39,114 lbs,

It should be pointed out that the stability dorivatives obtained from
the force and moment equations in Table I do not have the zamo value as the values
given in Tables II and ITI. To obtain the values in Tables II and III, it is
necessary to divide the above forse or moment equations by its respective momert
of inertia or by oV,

For the later . equation of moticn, this is illustrated as follows;

Let
I
X

8 CONEIDENTIAL
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Ne — n

Ia P

Yo = ¥
e =P
Z _—
Ix 2
T xe '

g , and 30 on,

Similarly for the longitudinal ojuations, let
_g‘_ﬁ_ x Mq
X
Le, -~ A
my - 9

D o,

my ; and 80 on

In the crse of wind axes, the equetions of motion are firat written with
the stability derivatives in the form given in Tatie I and secondly in the form
of Tables II and IIY vhere the substitutions using the above equations are used,

Uiven below are the equations of motion in terma of wind axes

Lateral
Rolls
he Trasa_be gy, b8 g _LgaSx _ LgnSr _
(5‘- Iﬁs)¢+( Iy I;( )y I)f/e I)( Ix ©

b 2p e (o 3 L <A Ay g 1 =

Yaw

I A/ N N, N,

- X% g3 _ 1P 2 _ He, - A - s - e =

( Iz ? Ia S)¢+(s Ii/ Ie I:L S= Ie é» =0
or

» z - -
(""2)’5 = n, S)ﬂ +(5z—nr 5)}# - ”A/A—-lﬂéaéo. Mérén—O
S:Lde Forqes

=5 s- -—-)F‘*(’ "::':,7)5}“* (5‘ 'Yw‘?\’)ﬁ" )7%5‘“" '%‘5"’0
s =3) g + (1= %)k +(5- Yoo Yousn Yensr =6
9 CONFIDENTIAL
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Iongitudinal
Pitchs
M M M e ™M
A A S “) a2 4 - lu oy - e
(57_ T I’ o(+(5 p x5 I/ W T Se ~ O
or

AP SR cluw L Se
( my 3 *+ /Sb’ My m.\}' = O

or
(~ags ~2 Jot v (1) 5w = Lun =L s =a
Drag:

-e—:-;—o(-/-(—‘;—-l{-f-(sr%ﬁ'\u_ ‘I'D——‘-—Se =0
or

d, R+ (—3-)3’ +(s+du)u. +d;‘-‘e—"—'0

The six equations of motion in body &xes (principal inertial axis) form are
listed below:

1, L'.L + wi —Vr = Xo rXw (%‘U\,)-FXW(W"WO) +)(‘Zf¢ +;(£e5e +T—/-\-,\—' —3 sin @

2 VA UPr -WP = XY 4+ Ypp Vpr + Vs bn +q sin ¢§ cose-

3. v:/ +Vp-u,i = Zy +2“(u~uo)+zw(w—wo)+i-7'i +P_-“5e +-g cos & Cos

4o f5 +—I-i}:«z)’- qr =L,V +,€Pp *""r’“'*’%&“ 'r-«é‘nén
x

L]

509 + Iy-Ta rp =, (w-u,)+ Mylw-w,)+ mgsWw tmyq +mg Se

Iy N
6o < Ly=Tw PG = MY +M P 4 s Sa _W,{S <
I; / g

+
;

/
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Table II
FiH-1 (Vppay) Latoral Stability Derivatives - Wind Axes
Altitude - Yeet 1,000 30,000 50,000 o
Mach No, 1.12 1,932 2,07
Velocity - Ft/sec, 1247 1923 2005 |
oL 0.0377 00415 0.0968
i q = 1bs/ft? 1795 1644, 727
Xy = deg 0.592 1,22 3.12
o p - deg “1,84 -1.21 0.69
I, - slug £t? 25,198 25,135 25,101
I, - slug £t2 116,137 116,137 16,17
Iy - slug t42 132,3% 133,459 133,493
I, - olug £t2 3,479 2,289 -1,305
, 1, ~2,9948 ~1.5282 ~0,88092
| 1r 0.68511 0.43746 0.23322
le -15,364 ihe227 7.7358
1 ¢ 75,746 -24,,716 ~10.252
lg, 3,061 2.8749 2.0952
np 0.07841 0,05271 0.02454
nr -0, 50290 ~0,39293 ~0,18730
B, 21,355 15,799 841955
n&)\_“ 0 0 0
ng, -2,0969 -2,0108 ~1,5882
i Y 0,00034 0.000041 0.00004
- e 0.00256 0,00104 0.00045
Ty e -0.39239 =0,22652 ~0,09993
Y. b 0 0 0
u CONFIDENTIAL
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Table I (Contingued)

FAH=) (Ving: ) loteral Stability Derivatives - Wind Axes

P = Juet 1,000 30,000 _ | 50,000
{~eh Yo, - 1,12 1,932 <y
v T Temm [T Temer T omow
pLv) v sonstanteseo] -386.33 | -on0 | l3sr
RECON B ,onstant-;o:r .70.33_ 6.6/.. 1.11 ]
J sh G0l Sf"(m owd | maw 482
(ontroa/see) | 40 | o X

Note: A1l coefficients given for combat weight et 6O k‘uol pPlu: 4 Sparrow III
f.LLJ'JilCS, Cefl» 30% MeloTo = 39,114 1b50

baulinl! Lon of,e&: AMleron definad ss 1° of down polng rileron yields 1,5° up

COML

.oller

“-c - 'o sro availrble

Bt aly «~1a available arc withex,,= C®

12
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Teble II (deptigued)
F4H=1 (VFp.x) Longitudinal Stability Derviatives - Wind Axes
Altitude =~ Feet 1,000 30,000 50,000
Velocity =~ Pt/sec 1247 1923 2005
g -3.1297 -1,1053 -0.41683
m. -1,3322 -0,08793 =0,04269
m_ ~110,41 75,849 -29.406
m, -6,5140 Lol 775 2.9219
mg, -104.31 =55.141 -21,980
N 0,01600 0,00257 0.00096
1o 2,6623 0,94669 0.37178
1, -0.01519 0.00492 0.01226
1, 0. 36020 0.12350 004844
d, 0,04959 0,03804 0404014
d, 0,06915 0.03038 0.01685
d " 0 0 0
?:-ﬁd %f (%) 32,84 12,20 7.61
wa (rad/sec) 10,82 8,76 5¢43
55 (%) 51.34 37.08
Prugoid(w, (rad/sec) 0,032 0.028
Ty (sec) ~25.29
(?2 (sec) 9.42

Fotes All coefficients given for combat weight at 60% fuel plus 4 Sparrow III

n"ileﬂ’ Ce o 3“ M.AC, = 39,1“ lbs.

Definition of 1 So_ 3 Aileron defined at 1® of down going ajileron ylelds 1,5° up

going spoiler.
#%No data are avallable,

#*%0nly data available ars witho( , = oe,

v CONFIDINTIAL
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Iable 111
F4H=1 (VRypiige) Latoral Stability Derivatives - Wind Axes
Altitude = feet 1,000 30,000 50,000 -
Mach No. 0.5 0.9 0.9
Velocity - Pt/seo. 55545 893.7 873,0
- f:L 0,204 0,205 0.519
g - 1bs/ct2 357 35 138
o, = deg 3.84 .16 7.98
-Q‘p = deg 1.41 0.73 5.55 )
Ix = slug rtli_ o 25,100 25,106 26,038
I, - slug £12 116,137 116,137 116,137
Iy - slug £42 133,400 133,500 132,200
Ixg - slug £t2 =2,660 -1,348 -10,400
B -2.02 1,369 0,579
1y 0.504 0.332 0,208 |
| ”ip 1428 ~15,25 10,85 |
1, " -15.85 19,27 7,21
lg, 1.56 1.92 0, 00646
np ~0,0278 -0,02215 =0,0259
e | -0.196 -0,1389 0,059
Cny T " e.0s 5,96 2,78
ng, ”‘ c 0] 0 i
T a,, 3,69 3,16 ~1.418
i —yp o B 0 0
Yo i 0.00254 0.00110 0.00048
7, ~0.1635 ~0.1155 20,0475

1 CONFIDENTIAL
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Teple III (Contimed)
F4H=1 (Vpo.y ge) lateral Stability Derivatives - Wind Axes

Altitude - feet 1,000 30,000 50,000
Mach No. 0.5 0.9 0.9
/% 0 0 0
¥y 0.0302 0,0153 0.00697
Sprial Tims Constant-Sec,|-930.14 1800.8 952,7
Roll Time Constant-Sec. |0.48 0,69 1.57
Dutoh Roll (3 (%) 5,91 LAY 1.91
~ wy (rad/sec)|2.54 2.50 1.94 o

Note: All coefficients given for combat weight at 60% fuel plus 4 Sparrow III
misailes, Cefo Bo% M.A,Ce = 39,114 1lbs,

*Definition of 1&; ¢ Alleron dufined as 1° of down going aileron yield 1.5° up
going spoiler,

##No duta are avaslilable,

*##0nly data available are withx,, = 0°,

e CONFIDINTIAL
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miseiles, c.g. 3085 M.A.C. = 39,114 1bs,

*uefinition of 1., 3

going spoiler,

##No data are available.
#e¥0nly data available are with &, = 0°

16

Table III (“ontinued)
F4H-1 (VFomue) longitudinal Stability Derivaiives = Wind Axcs
Altitude - Foet 1,000 30,000 50, 000
Velooity - Ft/sec. 55545 893.7 873.0 ]
“——"‘“*‘;;”' - _],,0‘;3. ~0.785 -0.3119
my =04545 ~0.417 ~0,197
n, 417 T S -1.96
T 0.196 L 379 | -2
L -17.55 ~19,28 ~7.49
lq 0.01134 - 0.,00501 0,00204
Lat B 0937 0709 0,282
1. 01205 o2l | o3 |
T e [ Toms | oome 0.0387
du 0,0575 0,0459 0,0463
r dy 0.00389 040026 0.01241
de, * N 0 0 0
.-..Ei—ort 3(%)"““““%—‘ 56444 N 40,69 29.31
Period é;n (ra;-/;s.e;:‘.A)W 2.1 S 2,33 1.45 W
@ e [ |
Ynn(rad/aec. ) 0,060
Prugold ¢
STl (sec.) ) 9.63 12,31
. irg (sec.) ‘ ~7.86 “7.79
Note: All coefficients given for combat waight at AC% fuel plus 4 Sparrow III

Atloron defined as 1° of down going aileron yields 1.5° up

CONPIDENTIAL




CONFIDENTIAL

Table IV
F4H=1 (VFmax) Longitudinal Stability Derivativea - Body Axes (Principal Axes)
Altitude - Feet 1,000 30,000 50, 000
_M;ch Noe 1.12 1.932 2.
Velocity - Rt/ser 1247 1923 2005
Sw - Deg. 0.592° 1,22° 3.120 |
®p - Deg, ~1.84° -1,21° 0.69°
Jo = Dage 0 0 0
Do - 1bs, 38,500 30,370 14,100
© Iy - slug £12 25,086 25,086 25,086
n 1;, - slug ft° 116,137 116,137 116,137
I, - slug £t 133,508 133,508 133,508
* -0,07211 ~0,03134 ~0,01646 i
X -0.10778 ~0.04000 ~0,01973
— %3 ~0,64049 =0, 424 +0,02309
X ga 14,418 =5,0134 41,1493
'"; o " _0,00806 0,00150 40,00128
iy -0,00107 ~0.000045 -0,00002
My -0,0383 ~0,03948 wq
- "“,,;f"‘“"“"' | 3297 ~1,1053 ~0,41683
m g, L -104431 -55,141 -21,980¢
o | ._-__.-“.. -2,6847 -0,95873 -0,37795
" -0,06882 =04 62453 ~0,00791
T  -19.93 -4,9372 ~1.9176
T | =h4B.94 “237:43 97,109

Note:

(1) Az sta:i;iiity derivatives given for ocombet weight at 60% fuel plus

4 Sparvow III Misadles, c.g. at 30% M/A.C. = 39,114 1bs.
(2) All angles ars measured in radians,
(3) ALl velocities are measured in f£t/sse,

17
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Table IV (Coptigued)
F4H=1 (vaax) Lateral Stability Derivatives - Body Axes (Principal Axes)
Altitude - Feet 1,000 30,000 50,000
- Velocity - Ft/sec. 1247 1923 2005

1y =0,00944 +0,02396 +0,00359

I8 249724 ~1.5163 -0,88585

1 +0.69773 +0.42618 4023469

lg 76,043 ~24.758 -10,257

16? 42,7152 42,6540 +2,1981

¥y -0,39238 -0,22652 -0.09993

Yp 40052969 +04 12200 +0.06952

Yy +3.1793 +2.0028 +0.90521

Vs 0 0 0

Vs, 49,7243 18,2189 +6.7774

ny +0.01718 40,00812 +0,00410

np 40,0802 4005041 40,02479

ny -0.50920 =0.39559 =0.18646
2o +0.45889 +0,09823 ~0,02321

ng, -2.1126 -2,0210 -1.5833

Note: (1) All stebility derivatives given for combat weight at 60% fuel plus

4 Sparrow III missiles, c.g. at 30% M,A.Ce = 39,114 lbs.

() 411 angles are measurad in radians.

(3) A1l velocities are measured in ft/sec,
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Table ¥V
F4B=1 (VForuige) longitudinal Stability Derivatives - Body Axes (Principal Axes)
Altitud.: - Feet, 1,000 30,000 50,000
Mach No, 065 0.9 0.9
Velocity - Ft/sec 556 894 873
“w = Deg. 3.84 3.16 7.98
Xp = Deg. 1.41 0.73 5.55 |
¥, = Deg. 0 0 0
Dy - 1lbs 3,688 3,815 5,147
I, ~ slug £t 25,086 25,086 25,086
Iy ~ alug ft? 116,137 116,137 116,137
Iz ~ slug £t2 133,508 133,508 133,508
Xy ~0,00153 ~0,00095 ~0,00317
Xy 40,0236 -0,00084, +0,01805
xq 40,154 +0,0565 +0.272
x., +1,645 +1,095 +3426
By ~0,00017 ~0,00418 -0,00309
ny - ~0,00098 =0,00047 -0,00022
m, -0,00755 «0,00574, «0,00256
mq =1,087 ~0a784 -0.311
mg, «17.55 -19.3 ~7.4935
By ~0,941 -0,712 0,295
= «0,0972 ~0,1131 =0,0854
2q -5,28 ~do k7 -1.77
2 . =67, 2 -37,16 =33.6
Note: (1) All stabllity derivatives given for combat weight at 60% fuel plus

4 Sparrow III mimsiles, c.g. at 30% M.A.Ce = 39, 114 lbs.
§2; All angles are measured in radians.
3) Al velocities are measured in ft/sec.

19
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Q"

Table ¥ (Coptipmued)

FiB-l (VFypyise) lateral Stebility Derivatives — Body Axes (Principal Axes)
Altitude - Feet | 1,000 30,000 50,000
Velocity -~ Ft/sec 586 894, 873

ly -0, 02719 -0,018 ~0.01445
p ~2,039 -1,365 ~0,60432
1r 40,516 40,3235 40,18576
1s -17.9 -19.25 74273
15, 42,042 +2,13 40,72818
Yv -0,1628 _—1 -0,115 =0,0474
¥p =0,0345 -0.0124 ~0.0402
Yr +1.408 40,985 40,416
I3 0 0 0
¥, +16.,75 +13.65 +6.09
1, 40,01081 +40,00661 +0,00291
] Bp ~0,0324, -0.0221 -0.0258
Br =0,1945 -0,138 -0,0605
R -0,0731 =0,0457 -0,136
2, “3.69 =3.13 -1.39

Note: (1) All stability derivatives givea for combat weight at 60% fuel plua
4 Sparrow III missiles, c.g. at 30% M.A.C. = 39,114 1lbs.

(2) All angles zre messured in radians

(3) All veloocities are measured in t/sec.
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Appepddx II " i
This appendix inoludes the wind axee performance funotions of the
lateral and longitudinal variables as influenced byde ,Sp , snd S. + These
quantities define the dynamic relationship of the airoraft variables, i.e.
Longitudinals
€ = i L PFJ.( ;S L PFJJ,&;.} Se
w = L PFJ u_“e §e
Iaterals
A =1 PFJA)‘”«S» + EPFJp,sa. Sau
y [PF]P'GhSw +[_PFJ¢.'6¢_=S°\.
¢ = [PFlgenbn T[PFlyen b

Before tabulating tho values of the performence functions of the FiH-1,
the method of obtaining [ PF]ia expleined. 4

(1)

n

For the longitudinal case, w3 refer back to thé longitudinal wind axes
equations of motion given in Appendix I, These three equations are written as:

o - w Se
.;:- ("‘V m_:)s-m,\ 5= mzs -m, -mg, =0
-,L%s-zt“ (1-44)s Lo -4, =0
o 9/ s+d,, dge =0

For a Se input to the system,we rewrite the above as

of & ’ .
s* - (m7’+m&)5 -m sé- M?ﬂs. ~m,, = w\“&:
) (-4)s Ao = Ase
olé( g/v 5+J“' = -JS.“ Se
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Using Cramer's rule, we solve for anc< reaponse to a e input,

We have
mh.s., 5‘_»«?3 -
L Se (0 ~,¢,l)s -4, |
o« = ‘alhée 9/ S+ o, ) '
st-(my g )=, 8% =m, S “m
-.;C,is -4 (1 —,t?)s -4,
dy g/N srd,

The denominator of the above is known as the stick fixed characteristic
equation and 1s abbreviated as & o

The above determinant ir rewritten as belnw:

Mbe Sz"’"q,’ "My
l“ ('—11)5 -’QU-
) o
I P /v s+oly
PaN
wvherse
. S
[PF‘]%‘: = = = Ase

Sinilarly, [ PF] % 5e md[ppj‘w& are solved for.

The lateral performance functions are derived in a similar manner, i.o.

s? - A5 iyadt-A,8 A S+ L, Sp
Agp St ~hgs st -n,s ng $a +hng &r
~Yps - gpv (1- Yr)s Y b2 + Y, 6
8 <
‘ st - Lp> “dyg 8- L, -4y
g ' wizxs?--nps st-n,s - ng
| ~Yps - 34 (i- Y,)s 5-Ya
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] : i_
-iapsz'n,,s s"—n,.s héo-
5ql’}}s-3/v (- Y,)s Ygo
A=
a
e _ . 2
N 2 L
+ ap ""Yps - 3" (' - Y'.).S Y;,.
A
Henge,
~ N fo. Na & &P
=Tpn S = ", 60 )y o
= 'JA,SQ o + [F’F:l&énén — + —
The remairing lateral parformance funotions are obtained in the same
manner,

The wir .xes nerformance functions for the F4H-1l for the aix flight
conditions considered are now listed:

Case I Vp = 1247 fps at 1,000 feet
Jepgitudinal
A = (8 +0.10620) (s - 0.03954) (82 + 7.1054 s + 117.00)
N, 5, = =0.36020 (s = 0.01205) (s + 0,08120) (s + 288.08)
N&&= 40.36020 (8 + 0.06997) (s + 25.615) (8 - 25.788)
Nu.“-—- 40.00856 (s + 1.1?63) (s + 600.26)

Iatera)
A = 40.,99640 s (8 - 0,00281) (s + 3.0079) (82 + 0.86882 s + 21,202)

Nyso= ~75.746 8 (82 + 0.89529 & + 21.498)
Nygr= 2,7714 & (82 + 0,39453 s + 11.965)
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Ny o = =1:9755 (8 + 402342) (8% - 0,83532 & + 4.9951) |
N,,,,;,.= -2.0171 (s -~ 0,23921) (s + 0,60330) (s + 2.9416)

NA,&.; = 41,9446 8(s ~ 0.22471) (s + 2.2577)

N, . = 40.00777 s(s + 0,0003) (s + 3.0284) (s + 259.42) 1

o, Er
Case II Vp = 1923 fps at 30,000 feet |
. I
A = {8? +0,03257 8 + 0.00101) (82 + 2.1375 8 + 76.695)

N“;‘f-: “0,12350 (8 + 446:44) (82 4 0,03038 s + 0.00025)
N,".z 40.12350 (8 + 0,02965) (s - 18.600) (s + 18.647)
Nuge= 40.00263 (2 + 0,34184) (s + 796.56)

lateral

A = 40,9984, s(s - 0,01558) (s + 1.5657) (82 + 0.58824 s + 16,688)
== 2 . .
me 244716 8(8% + 0,61945 8 + 15.872)

Ny,.sﬁ 42,6615 s(s2 + 0.39185 s + 49.925)

Nhéa—‘ =0,42388 (8 + 4.0559) (82 - 0,75592 s + 3.7999)

Nygsn = =1.9615 (8 = 0.64503) (82 + 2.3249 s + 1.7765)

Ne 6o = 4042242 8(s - 0.16941) (a + 2.2704)

Np,&f 40,00426 a(s + 0.00141) (s + 1.5108) (s + 46C.03)
Cage III Vr = 2005 fps at 50,000 feet

dongitudinal

A (s2 + 0,02080 s + 0.C0079) (82 + 0,82730 s + 29.528)

N e
Ny,ge = #0:04844 (8 4 0,01440) (s - 11.789) (s + 11.215)

N = 40,00117 (8 + 0.12277) (8 + 755.92)
W, de

~0.04844 (8 + 453.74) (s + 0,01685 a + 0,00030)
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faterel
O = 004919 wl(a - 0,00732) (8 4 0.90465) (22 4 0.27492 s + 8.1405)
Ngg = -10.252 8(82 + ©,26723 = + 3,2105)
Ngs,= -8 & - 0.12132 s + 13,527) ‘
N, g = 40.10016 (8 = 3.5%64) (32 + 1,1445 s + 3.7858)
Ny,gn= ~106087 (8 = 0.44053) (82 + 1.%612 s + 0.66718)
N, & = =0.10053 & (8% - 0.86394 s + 0,30658)

-
Nﬁ)&z 40.00336 s (s + 0,00026) (s + 0.85914) (s + 479.04)
Case IV Vp = 556 fpr at 1,000 fest

longitudinal
A = (82 + 0,00066 s + 0,00360) (82 + 2.5590 s + 5.1394)

Nyge= -0.12150 (8 + 143.89) (82 + 0,00384 s + 0.00695)
Ny ge= #0.12150 (s = 0,00365) (s ~ 11,456) (8 + 11,450)
Nyge™ =0.000073 (s + 0.92102) (s + 13,788)
lateral
A = 4,99788 s(s - 0.00108) (s + 2,0917) (8R + 0.30067 8 + 6.4809)
Nﬁ)&= =15.850 8(s2 + 0,35950 s + 6,0667)
%ﬁ 41,9511 8(s + 4.,3036) (s - 5.1675)
Ny,g = 40.31621 (5 = 2.1497) (82 + 3.7067 s + 8.196})
Ny, gn= =3.7201 (s + 2.1660) (82 = 0,03915 s + 0.31180)
= =0,31540 8(s + 0,13703) (s + 4.1762)

o
Ny g.= *0:030L4 a(s - 0,01180) (s + 2.0576) (s + 123.35)
Came ¥  Vy = 893.7 fps at 30,000 feet
lengitudinal
O = (s +0,20380) (s = 0.12729) (82 + 1,9350 2 + 5.6536)

N.( ;: -0,09760 (8 + 197.34) (32 + 0,00258 s + 0,00372)
4
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N”e=+0.09760 (s = 0,00431) (s - 11.510) (s + 11.729)
14

No Jp = 40.00096(s + 0,53880) (s + 522.94)
lotversl

A\ = 40,99946 8 (s + 0,00056) (8 + 1,4556) (a2 + 0,17025 s + 6,2339)
NN = =19,270 8(8? + 0,25440 8 + 5,9695)

", %o,
Nys = 42,0894 (s + 4.0L44) (8 = 4,3874)

NH. ® 40,19443 (8 = 2,1566) (82 + 4.4673 s + 9.8877)
/v% = =3,1794 (8 + 1.5566) (82 ~ 0,09651 s + 0.26804)
Npé;, = «0,19422 s(s + 0,08744) (s + 5.6896)

A 5, ®0:01529 s(s - 0,00633) (s + 1.4044) (s + 207.80)

Case VI  Vp = 873 fps at 50,000 feet

lengitudinal
A = (s +0,08125) (s - 0,12834) (82 4 0,85000 s + 2,1032)

Ny 5. =0.03870 (s + 193.46) (s2 + 0,01239 s + 0,00363)

d
Ny j, = 0.03870 (s - 0,00429) (s - 7,1886) (s + 7.3194)
N, 5, = 4000036 (s +0,21721) (s + 957.31)
Jateral

40.96868 s(s + 0,00105) (s + 0.63743) (82 + 0,07425 s + 3.7719)

>
]

Ny, = =1.2100 a(s? + ,10690 & + 2,7815)

Ngs, = 40.57224 8la + 4.8859) (s = 5.4988)
Ny g, = 10.56598 [s - 0.97662) (82 + 1.3540 s + 1,3381)
/

NW» = «1,4185 (s + 0,99447) (82 = 0.38590 s + 0.40198)
7’
N, 5, = ~0s56571 a(s + 0.03658) (s + 0,76364)

Ngs, = 40.00675 a(s - 0,01264) (s + 0.60647) (a + 210.07)
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Appepdix II1

This appendix presents basic performance data currently available
(21 November 1958) on the F,H=-l in the forms of graphs., In some cases, it is&
nacessary to perform caloulations to obtain the ocurves shown, In theae cases,
the method used to obtain these ocuives 1s stated,.

The maximum velocity envelope of the FiH-1l for differsnt altitudes is
shown in figure 2, This maxdoum velocity profile is given for the J79-GE~17K
engines, Shown on the curve are the engine limit and the canopy atruoture limit,
The canopy structurs limit imposes a meximum velocity of Mach 2,1 on the airoraft.
Indicated by oross marks on the speed profile are the airoraft velooities and
altitudes at which the stability derivatives are obtained.

Figures 3(a), (b), (o) and 4(a), (b), (o) present the net thrust that
is svailable for different altitudes over a range of various Mach numbers. These
net thrust figures are for maximum power (afterburner on) and military power,

The thaust curves presented in these figures are given in terms of only one
engine, For interceptor velocities above Maoch l.4, the thrust veries with angle
of attack at a constant altitude,

Figure 5(a), (b), (e), (d), (e), (£), (g), and (h) contains the drag
summary for the F4H-1, where the lift coefficient (0r) is plotted versus the
coefficient of drag (Cp) for various Mach rumbers., In some cases, these duta are
sxtended beyond that data as received from McDonnell Adroraft Co. For the method
used in extending these curves, see reference 7.

In figure 6, the predicted maximum usable 1lift coefficient for various
interceptor Mach mumbers is shown. The Model F4H-1 1ift curve slope variation,

(CL_), versus Mach number is given in figure 7.

In figures 8, 9, and 10, the amount of thrust ithat is required for the
airoraft to suatain different steady state load factors for various interceptor
speeds is shown. Also shown is the net thrust which is available from the maxi-
mum reheat and military power settings., These thruat curvea are presented in '
terms of two J79-0B=-17K englnes, The dal.a shown in each figure are obtained for
the interceptor flying at a constant altitude, These curves are obtained through
use of the following 9 equations and figures 3’ and 4.

2

D og=4pr%
_ hW
2) CL'- ;—S

3) Obtain the value of Gp; from the curve of OL o8 CD in figure §

where n= 1, 2, 3, and 4 g's

4) Mm=upyq S=T1
5) o\, = 7o

bu
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6) L=nW =Ty 8in ([ +‘>&), where [ = 4.R5% from Fig, 1

R = g S
8) Obtain the values of Cp, from the curve of Cp va Op in figure 5

9) Da=Tp=0p,qa
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